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ABSTRACT : This study estimated the appropriate pollutant load reduction from point sources in Jinhae Bay, Korea, using an
eco system model. The results of COD values in the inner part of the bay obtained through the simulation by ecosystem model
were greater than 30 mg/L, and exceeded the limits of Korean Coastal Water Quality Grade Il Engineering countermeasures
to reduce the 70~9%0% of all land based pollution load or organic and inorganic material loads from point sources by more than
50% were required to keep the COD levels below 2 mg/L. The reduction loads is 5,632kg/day of COD, 481kg/day of DIP and
7991 kg/day of DIN in case o the reduction of both the organic and nutrients. The estimated environmental carrying capacity
o that aase is 13,112kg/day of COD, 206kg/day of DIP and 3425 kg/day of DIN to keep the COD levels below 2 mg/L.

KEY WORDS : Ecosystem model, Environmental carrying capacity, COD, DIN, DIP, Pollutant load reduction, Jinhae Bay
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Fig. 1. The schematic diagram of ecosystem model.
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971 A4 el (steady-state) ol _-_‘é}@ o]& 3 ZAF7)d o sewage
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Table 1. The biological parameters used in the ecosystem model
No. Symbol Definition Unit Used values
1 a; maximum growth rate of phytoplankton at 0°C day’! 0.55
2 as respiration rate of phytoplankton at 0C day™ 0.10
3 as maximum grazing rate of zooplankton at 0C day™ 0.18
4 ay death rate of phytoplankton at 0C day ! 0.01
5 as natural death rate of zooplankton at 0C day™ 0.054
6 as mineralization rate of POC at 0T day™? 0.012
7 az mineralization rate of DOC at 0T day™? 0.005
8 as oxygen consumption rate of sediment at 0C day’! 1.000
9 Ksp half saturation constant for uptake of POs -P at 0C ug-at - L 0.30
10 Ksx half saturation constant for uptake of DIN at 0C ug-at - L ! 3.00
11 Topt optimum intensity of radiation for photosynthesis ly-L . 200.0
12 Imax maximum intensity of sunlight at sea surface ly-L" 856.0
13 Ko dissipation coefficient of light independent of Chl.a m! 0.57
14 P function of grazing mg C-m™ 75
15 u digestion efficiency of zooplankton % 70
16 A total growth efficiency of zooplankton % 30
17 « percentage of the quantity decomposed from POC to 9% 25
DOC to the quantity mineralized from POC °
18 K'o half concentration of DO for mineralization of POC mg - L! 1.0
19 K’bo half concentration of DO for mineralization of DOC mg - L7 1.0
20 Wp settling velocity of phytoplankton m* day_1 0.17
21 Wroc settling velocity of detritus(POC) m - day ! 0.43
22 [COD:Cp] ratio of COD/C for phytoplankton - 3.41E-04
23 [COD:Cz] ratio of COD/C for zooplankton - 1.51E-03
24 [COD:Croam]l  ratio of COD/C for detritus(POC) - 1.33E-03
25 [COD:Cpom]  ratio of COD/C for DOC - 1.12E-03
26 Ka reaeration coefficient at sea surface day’l 0.15
715z} AAANAY s BEFEATE AFE 4H3H COD ®-3+3%& % 1877 ton/day = UEEd oje 3 &
A8 dalod AlEEFTH /~§EH ARA Algzlo|Hol o]& (1994)9] <AolA 23.7~535 ton/day, # 5(1994)¢] 4
3t B84 parameter 71E9 SU] T Ao o] £HA FolA A-8H 321 ton/dayol HIF wl¢ 22 Foez ol I
9 AR 9 B 24 2948 )z Adne Gy B4 A At FHHND, 1993~190499] s edisigel
& aelsle] A skArH(Table 1). Hl3)] 2003 kAol L@R-slFo] A Ayt FEOE Yozl
Ag & & AT AR §ERGTL BA Aaiwe) AU
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Table 3. The estimated Carrying capacity of Jinhae bay

Hatg

Present load to Pollutant load Carrying
Jinhae bay to reduce capacity
COD, 5,632 13,112°
18,774
kg/day - -
DIP, 481" 206"
687 - -
kg/day 618 69
DIN, 7,991° 3,425
11,416 - —
kg/day 10,275 1,141

* . In case of reduction of both the COD and nutrients

** 1 In case of reduction of nutrients only
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